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Abstract

Objective: To analyze the clinicopathological characteristics and survival prognosis of 86 cases of
gastric neuroendocrine neoplasms (G-NENs) and further improve understanding of this disease.
Methods: A retrospective analysis was conducted on clinical and follow-up data of 86 patients diag-
nosed with G-NENs by histopathology at the Second Affiliated Hospital of Anhui Medical University
between January 2015 and September 2023. The Log-Rank test was used for univariate analysis to
calculate survival rates, and the Cox proportional hazards regression model was applied for multivar-
iate analysis to identify risk factors affecting prognosis. Results: Among the 86 G-NENs patients, 63
were male (73.3%) and 23 were female (26.7%). Clinical manifestations were nonspecific gastroin-
testinal symptoms, with the most common being abdominal pain and bloating (29 cases, 33.7%).
Pathological grading included G1 in 5 cases (5.8%), G2 in 3 cases (3.5%), G3 in 19 cases (22.1%),
neuroendocrine carcinoma (NEC) in 15 cases (17.4%), and mixed neuroendocrine-non-neuroen-
docrine neoplasm (MiNEN) in 44 cases (51.2%). Inmunohistochemical analysis revealed positive
rates of 68.6% (59/86) for chromogranin A (CgA), 97.7% (84 /86) for synaptophysin (Syn), and 74.4%
(64/86) for CD56. 5 patients (5.8%) had a Ki-67 index of <3%, 14 patients (16.3%) had aKi-67 index
between 3% and 20%, and 67 patients (77.9%) had a Ki-67 index of >20%. Cox regression analysis
identified pathological grade, Ki-67 index and distant metastasis as independent risk factors for
poor prognosis in G-NENs patients. Conclusion: The survival of G-NENs patients is influenced by mul-
tiple factors, with surgery remaining the primary treatment. Early screening and prompt surgical
intervention are recommended, while exploring targeted or immunotherapy strategies for MiNEN
(accounting for 51.2%) to advance treatment development. Management of these factors during di-
agnosis and treatment should be emphasized to improve patient survival and quality of life.
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1. 518

FHEE N 43 8 (neuroendocrine neoplasms, NENs) & — 2825 T T-41 i H B A M4 ) 0 ibr &8, fE
7= A AR D M R (B0) 22 RS IR g, B #2243k i 83 (gastric neuroendocrine tumors, G-NENS) 8% A
gtk 22 BUEIE T i e 4% BT (enterochromaffin-like cell, ECL), J£% 57 B2 Py 43 Wb i g 3 [
5 B S R 22 9 43 1k b8 (gastroenteropancreatic NEN, GEP-NEN).

B A 2 N 2 s R E B R AETE T AT B AR, RE P AR R IR 2SR, g E R .
SR, BRI LR RS . NENs il RAEE SR ZA 8w, LU LA B i NEN 8
WL[L] [2]. EEFF[3] [A10oR, RARAN B & N B i W RO ER AL, 2 W Bl A0 i A2 R 3
NS W R RIAL . IEAER, B AHE A i IR R0 20 LR AE B THa 3, PR N 2 s R s B
B, PR IUE A H A i fe, RIS 280 F kb #5 . 5 TR0 24(WHO) 2019
SEWA RGN o SR E (R )T IR AR . R RS EOR Ki-67 385 TE %, ¥ G-NENSs 2 4
NI (NET G1, G2, G3). #1473 iibje (NEC) LIRS PEARZE N 730 — JERRZE N 23 U8 I8 (MINEN),
NG ARSTT RIS PEAG TR T B 2R .
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Table 1. Classification and grading standards for neuroendocrine neoplasms of the digestive system in the 2019 WHO edition [5]

= 1. 2019 A WHO jH 1L RS0 E A 53 i BhiE 0 53 JEF0 9> R AmfE [5]

3R R IR 93K Ki-67 15 %1(%) 153 R H(NImm?)
NET
NET G1 v tass {[i8 <3 <2
NET G2 A aE 3~20 2~20
NET G3 I = >20 >20
NEC
/N AEAY NEC Az & >20 >20
R4HfEA NEC I =1 >20 >20
MINEN ALY B AsE AE AE

E: NET: M 4-AEE, NEC: WM& N WE, MINEN: JREPEMZ AW - JERZ P94 Wb i .

HAEr, EWIET G-NENs 1WA 2 /R F/MEAR B fikiE, si7E 5 KJuR 1 GEP-NENs WF i, %
I J4EXT G-NENS 8 RAEA F I R 99 BRAFAE 2R Ge b 43 b S LT 2 il IR 2R PR FE ARG 320 o 11240 7 I PR S
Berh Xt G-NENs [IFSHEIZHT . XK 0 EFIAMEALIETT o ASHIT 78 [0l i 20 b 2 S RE R 22 55 B e 122 Be it
YA H 86 151] G-NENSs £ 35 I R B 55k K BE VT B, B 76 EIRER 70 G-NENSs FIlfe R FRASAE, 1R 520
TG et R 25, NRALIR RS 7 SR RN i B A A7 ) [R) BRI B 2 A S PR AR A o
2. ZEREHE
2.1. fRBskR

(] o 43 AT 22 S BE LA 2 58 I B E Be 2015 4F 1 H~2023 4 9 A URiA R 86 iR FEHA12 N G-NENSs
(1) 88 25 I PR K B U 5 k)
2.2. R

ZHE A [E 1 g A 28 PN Wb 8 & R 312022 SERR) A M WHO S FiH 4L & 48 NEN 4325 F0 0 b
E(2019 fR)XT 86 1] G-NENs HEATGFRE A%, WA JE K I B s i 20 W g 357 2 WHO 434
2.3. BEIIBR

BbEpE v BRI E R ST, @ . SRR IS TRV e B EHE RS W
KARJGIRIT 730, HERRR E R AN e 8 I e 1 B 35 5 35 86 1 i W NAHE 7T
24. EFG=*

XS 86 ] G-NENS & HUTER] . SEle . WPRREIR MR AL E . A sl R IR/ B2y
WL AT AR EERE R AR I ) A AT RS PR B BRI T 1S B s Uy SEE T, e
AAPRE LR EGTT, FF BTG, ARIKBEVII )y 2025 4 3 H .
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25 GtFERE

BAEALFLR A SPSS27.0 Git #i4:, MR & A F 4 Arilid Kaplan-Meier 35 3E4T 261 AR 72 I 28 Mo 15 &
AL, - Log-Rank K361 T HLRI R 8. SKH Cox L@ XU Rl AR AL b 4T 2 I & i, BL P <
0.05 NZERH G5 Lo

3. /R
3.1. AO%itEMiEKREFIE

86 1 G-NENs &, 5 63 #1(73.3%), % 23 §1(26.7%), FLctb#h 2.7:1, ikt 36~86 %/, “F
B 66.6 & . AR EEINIKRINI AHEAE —BIER, TEIIRETERE W R R Hrh i WAE
R BRI 29 111(33.7%), HUR B 27 151(31.4%), fFIf 15 #1(17.4%), AT FE 8 151(9.3%),
75 2 191(2.3%), KRN 2 491(2.3%) K AHE I 2 91(2.3%) % Lok it 1 451 (1.2%) -

AWFTEGE T G-NENs & & BTG OL, 1. B &84k 33 11(38.4%), 1Ak 34 141(39.5%), &
5 (77.9%); B FE 5T 10 #1(11.6%), HJEHES 7 $41(8.1%), 4B 2 #91(2.3%), #&2~ G-NENs # kAT
B B AR
3.2 BEIFRERAFAE

86 il FBFE YHEAT FAREL N B T VIBR JF IS, o BEUE S h NEN, FL 7 70.9%(61/86) 415t 3712 i B4 i e,
N BT R (17/86, 19.8%). FREEZAIH G1 4if 5 1(5.8%), G2 2 3 $1(3.5%), G3 KA 19 {7
(22.1%); NEC 45 15 #1(17.4%), MINEN £ 44 f(51.2%). b2 tgetass R ER, BRREA A
(CgA)FH 1% 68.6% (59/86), ZfiliZs(Syn)BHEZ 97.7% (84/86), CD56 [H1: 3Ny 74.4% (64/86). Ki-67 1E
PR PN 43100 ek e 38 B o v PR X3 AT TH 8, Forb 5 491](5.8%) 3 Ki-67 #5481 <3%., 14 41(16.3%) 4 Ki-
67 TaEUTE 3%~20% [F], 67 15(77.9%)E# Ki-67 %L > 20%. HH NEC f MINEN Jp {5 5 I HA I PR
1, RJGWHEESEIR 51 1 B MRk 45 S S P, 55 141(63.9%) 538 R IXHE R, 67 (77.9%) 187w
RIXBKERIE, 12 $1(12.9%) BA T A5

33. BIrAE

86 7 B E I AR FAR BN B FUIRR, ATHRIATEFARIGST 74 1#1(86.0%), & EHEFRIGIT 3
(3.5%), P85%HE T #1525 K (endoscopic submucosal dissection, ESD) 9 4](10.5%). . 3 il & W2 51T AR
HERTHEIRTT , RERVIERES, REMIT 7 ARG, HPEZBE + AP ARt E + i
FA(EP) & HE R G-NENS 5 FIAST 77 5 .32 NARAT IR B 250097, 29 I A 1 AR N ZERE AT 77 &
17 BB A ] 7R e T (DARER B HT4E), 3 B 1 S ia sy (5 WA R 4715E) o

3.4. BEITTESR

86 {5l A28 P 43 Wb iR 35 8 A R BE DT, BRI TR A 1~118 AN H, WAz BEVT I (R 34.3 M, #kE
BEVIZE R, 58 BB EIET:, PN 46.7 AN H, AN 361 AN H . Hh, Gl G2 B
1715, G3 2% 9 35481, NEC 11 561, MINEN 1 36 {7 &% 461, Kaplan-Meier %344 G-
NENsL 4. 3 4E RIHEFF 7700 80.0%, 49.3%. HBFIETHRE RSN BoREE 2), PRI FI% . IRIER
FE. MPERIE. WRELEERE . Ki-67 F85. IR R/, S b AR B R S TS HIOE, R 2 A=
MR (K 1), BB XM ZHEZR COX FHHT, 45 RE/R(E 3), WESY. Ki-67 182, iz
WbEEFS /& G-NENs 38 HE A R G fEe R & .
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Table 2. Univariate survival analysis of factors affecting prognosis in 86 patients with G-NENs
3 2. %00 86 fjl G-NENs BEFEHREEREEI

I PRAFAE 151% s A A P! P1A
P51 6.323 0.012
5 63 30.1
% 23 84.0
FR(Z) 3.987 0.046
<50 6 60.3
>50 80 33.0
JER R AL 0.301 0.584
Bk, B R BEER b 67 36.1
FHoAth 19 48.9
7 gt 0.301 0.584
Wie e R S I3 ke 7Y 78 33.1
HoAth 8 38.6
BRI 10.825 0.001
T1~T2 19 38.1
T3~T4 67 13.0
A0 9.828 0.002
RH 1 55 30.1
H 14 31 60.2
LR 8.733 0.003
A 51 30.2
7 35 60.21
mIT 1.185 0.276
2 54 30.1
i 32 48.9
Syn F&ik 0.199 0.656
Ef ¢ 84 36.1
FAPE 2 2.5
CgA £ik 0.333 0.564
FHE 59 33.0
FA £ 27 38.0
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CD56 #ik 0.326 0.568
FH 4 64 33.0
FH 22 38.2
Ki-67 ik a4k 13.499 0.001
<3% 5 58.2
3%~20% 14 53.6
>20% 67 26.2
RGN 5.513 0.019
<2cm 11
>2.cm 75 36.19
fe i ib 10.143 0.001
& 12 13.1
& 74 38.2
SR B4 30.709 <0.001
NET G1/G2 8 -
G3 19 106.13
NEC 15 30.12
MINEN 44 19.27

E: NET: ML E, NEC: WA N WME, MINEN: JREPEMZ AW - JEFZ 940 b e .

Table 3. Multivariate survival analysis of factors affecting prognosis in 86 G-NENSs patients
7= 3. %MW 86 fjl G-NENs BETENZEREREH

I PRIREAE B SE Wald 14 \Y, P{E Exp(B) 95%Cl
P 0.047 0.386 0.015 1 0.904 1.048 0.492~2.232
aa 1.630 1.054 2.393 1 0.122 5.106 0.647~40.279

R 0.985 0.741 1.769 1 0.183 2.679 0.627~11.442

M0 0.391 0.413 0.898 1 0.343 1.479 0.658~3.321

LD 1.487 0.458 10.543 1 0.001 4.423 1.803~10.853

IR NAN —0.757 0.792 0.914 1 0.339 0.469 0.099~2.215

S 2 1.112 0.392 8.167 1 0.005 3.041 1.412~6.551

KI-67 5% 1.343 0.460 8.521 1 0.004 3.832 1.555~9.442
WL -0.039 0.024 2.589 1 0.108 0.962 0.917~1.009
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Figure 1. Overall survival curve of 86 patients with G-NENs
1. 86 f5l G-NENs B R A4 fFihsk
4. Wi

I 5 3T R PR B A 2 PR R AN S S AR R R 8, G-NENSs RIS 3 AT BTt o 5 FL A S kg A1
Et, B Wl NENs (gastroenteropancreatic NENs, GEP-NENS) ) & 5 R T}, it How ek g . ¥
] WS DU REAT IR 4 AN AR B e W AT R, 7RI 28 40 4R, NETs MIRIREIGIN T 6 f5. Btk
NETs BB IR T 45 B i (1 55 — K ILTH LB iR (6.98/10 15 N4E), A3 T 6.98/10 /I N4, HAH
JW kA 28 A A ) A 260 0.4/10 J3[6] [7]. W Fi4iE 15 /2 GEP-NENSs 5 W A7[8], AHF5TIR
KIL G-NENs i &k T3] B EERZA LB EI(E T 77.9%), 5 UHTRAT R FREAH T

HT G-NENs 1) F 097 7 NN EIEIT . AMRFFERIGITRIZMGYT . IRAREARH, AEHAR
TEYRYT FRANRIE T 2 A I L 4 5 78 SOz Ab e % PR 0 18 e i B 15 R 4[], PRI, 53 NEN
WRE < 1em, RIZLEBEIVZ, HEN NETGL s, WHEIRT AN EEIT k. WEIRIT
773 0EFE EMR. J2 ESD. EFR %5, PR &GRS AIRREE 3 203 Bl 58 (8 F ESD AR EAT i3 5 e
DIk TEARRFFTH, NEN BB E 82 NEIRTT B ED HUIGS 8INE, BEIERATe3#— B3R AR
G-NENs W BEIRTT AR . TEIGIR A, et B Bk 2 T LB A R R E AR R L R A kAR i va e, i
IT 77 IR B AL T SEAR A

XF T ok A BRI IIARZN NEN 5 m 200 o (4= S [ A WLZ B DL B BpE ik 45 2 1) NET
G3/NEC), #EFEMUIATEFA + WELEHGEEZ R E EhsE) [10]. H FiiF7L 7~ NETG3 fil NEC /2
PR R, ok A EEALHIAFEI[11]. ARG RAR G 2R IR SR S5 5 B8 s
TR oy WA ) R, HEREIAT R G HBIG YT . NEC X LIS B mh ALy T I BURR e s
i NETG3 #5357 w22, (Rt NETG3 3w 32 K F AR KA 2 AP (L B2 b Jok s 22 3t ) ik
TTVRIT o AU BRARAS IR0 )73 B 230 4 7 NETG3 &8 B NEC I, o m {3 B T4 1 Al B4k
7, WOBEAFIRFEAH G T /N B i) . IPRIT T EE BoR, NEC s B E B rEigae. H2n
T R A A IR (1 [12]
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YYNRTT T, 2022 FERR (H EGUE oA A iR 2 i taE ) e DURE N I E T
T AN — A7 77 R [13]. AR T B E ARG R B2 + R G L& ) LB R + B
T B (BRI MR 5T 2. SR, AN ST R s S35 AR A7 3R 23 (P = 0.276), IX A RES LA R PR J7 THIA K
F—, AR BEARENT T REHFAME. &/, FE-CRRERE. B2, PR RF
ORI, FEABRR/NGECT B m . H B TR AT R B I

EE 7T, ABFFHm o NEN 5 2 K200 NEN. H k2 %0 MINENs B A i 1) 40>
AR AN NEC IR 06y, B 70 T IAE A F SR B, A o 0 ib AT E R 22 N 20 IR 0y, R —
HAREVRT R — e PE[14]. 1211 MINENS [t 558 i 8 i 20 4005 B 2% 0 A Al e UL 2 (IHC) B E R
P AR HRS I =i BEA R 22 PN 23 WA AR B (R 3R . PEER KL EE I A I CD56)HH I 2 /b

RIGTETFARZEHHIZ MINENSs J5 I EBAIT 75 ST LR AR o i s 3 Je 1 e ST ke, ]
FREARRTH AT . [FIRF, ASZK: G-NEC/MINEN RILH BRI TG, (Eilit, iz 3%
S FE FEINE RS AR L4t . I FE R WI15] [16], & NEC B4 B R, T Hpk s tumande, @A47
RHACT B, RO S T B M . AT, MINEN (5 LS (51.2%), AT e 5 Hbisik 2 5
EEP Y

H g s b (1 A (CgA) M Z i 2 (Syn) 2 Fl T GEP-NENSs 2K it = B A Wbr &4, HoAlihs i
SribbREYA CD56. Ki-67 a2 Juke s MR R AL BE S 5-F2 50|k LR (B-HIAA) S . A HIFFt iR
[17], GEP-NENSs [f] CgA FH1#% 70.6%, Syn FHPEZR 94.1%, A5 CgA PHT%:Z 68.6%, Syn FHIEZR
97.7%, S CERIRIEFEAMTT . B EOH TR CgA. CD56 Al Syn Fik 5HiEEF LR, 7~ G-NENs
BEMEAZHEN 7 UWAREY) CgA. CD56 Fl Syn FRiAMIFZm . Ak, B B TR IE S 0 B B W
BRI S UAR F COX-2 Rk [18]; ALK MMP-2. MMP-9 EHAZEFE /b (R0 L S ib 5645 G-
NENSs 3% 1) B M 3 ob B 0 8 19 INSML X4 22 A 4 3 Fif I8 14 Bhir EL A 65 v ) A S P R UK
P, BRSO R AR EYH TR IRIZWT,  DARE i 48 4 23 Wl b eg 532 W iRt 12 [20] s te4h, 1
AN IR TS T BC A (PD-L1) 5 5 2% ) G-NENSs ) Rk R4 R AR 0%, Bt — SR & B fh
Ji IR bR S A B TT B AR RE[21] [22] 0 1 558 A L A= Wb ) AT R SR SRA 22 P 43 WA e (112 W AR T
AL IR S .

5. &g

Z8 LPrik, G-NENs /2 —RRFIRE IR IR, AHT T G-NENSs i T £ & 4 5 M oh i B, HAK
N RPLE N G R R I RAFROTUG .« VR AR6e . RIERE . MARIL. EAHE . Ki-67 15
e MR RN AR IRDL . TRER N PG UG AR, TR 9. Ki-67 154, @itFei% & G-NENs £
i Ja A BT SE e ] 2

LA Ut FEE A B BATRE 2D iR B A P e R BB AR, IR T SRS R VA A T
FERIFENE , AHAHT SN SO B BERT 7T, B, AN RIRYE, EFmZ ARt FrA
BRI T AR /NI IR 7 0HZIGST AR AMEE . ARSREATIT R 2 hotay ATHE P X KRN F T RE 1 22 o
AT FLLLEE— D W] G-NENs [ BERFAE L2 TS A&+ 70 i 221K . AW FC h BT AT (K R A 52 1 PR B
WHIRTT, WA TSR FARX AL AT EE— DT m G0 B A2 A 20 WA 8 B AR VE R
K, WE2E, W2 hOIkIREE EA B T8 % G-NENs 12 fMBERshk, [N 5522 ARk e
FEE, ARt DR RIX MR ) 0 TR AR T 2 S, @R E O BT E R AE)
HRF T A, EHxF MINEN (5 EE 51.29%) 48 2 HE A/ S K A 70 T7 SIS« DAEREIR T 7 Rt — 2Pk
J&.
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